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A STUDY ON AERODYNAMIC TIME HISTORY RESPONSE
CHARACTERISTICS OF BRIDGE CROSS
SECTIONS DUE TO GUST

By Naruhito SHIRAISHI, Masaru MATSUMOTO, Takashi KATOH,
Hiromichi SHIRATO and Shuichi MATSUMURA

Synopsis
This study is concerned with the induced mechanism of torsional buffeting oscillation of the
basic structural H-shapc section due to turbulent flow, which generally tends to generate typical
torsional flutter phenomenum. The aerodynamic pitching moment for H-shaped cross section is
also measured in sinusoidally fluctuating flow to obtain the equivalent Kiissner function experi-
mentally. This function indicates fairly good agreement with the equivalent Wagner function as
the result of comparison of indicial response curves and of time history response analysis. Subse-
quently the torsional buffeting characteristics can be said to be evaluated to large extent from the

torsional unsteady force characteristics in smooth flow.
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Fig. 1. Shape of H cross section.
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Fig. 2. Shape of aerodynamic indicial functions for thin airfoil.
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Fig. 4. Sample of measured record in wind tunnel test.
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Table 1. Experiment conditions of wind tunncl test.
Symbol . Dimension

Span length ! ! m 0.93

Half chord length b ! m 0.125
—_Izgi;r;t:onof pxt;:I;:ng moment coefficient -—4;;”- - [ —0.208

Moment of inertia (per unit span length) 1 kg-sec? 0.063;18

Natural frequency (torsion) Je cps. 5.056

Logarithmic damping d;crement (torsion) 0y 0.01875




(I« A - itk - ok - RE BREENEOZE A AR BRIEERECH T B R 33

BRI, TRSBBEEIHERT L, (2) A, WEO leading edge IKE DR E—BI R
BeHE Lo 2F, HEDAIZC THY, HAMBE @) LRA—TH5B, (m—FerzR{.) Tablel
KRB DORBRRFMELRT,

32 ERER

Fig. 5 ic pitching moment L2V TOHMERARRERT .

Fig. 6, Fig. 7 3-RERAH v 27 2RO 7 1 Vs & iz Eb L, HHO, @, GOEMH
REBEYTT. %8 Fig. 7 KBV THHOEHICEINAMTR, FERMEICHT I RAEWHPOME
FEbd, E-TREER (A) HChoDERER S L IHE LIEMBBRTH S, “REEHV AT LH
I3, A=0 OBLEAMICIIWEEML. 0% R T, Fig 6 KB\ CTHREREIE £ 2 0 ITGEAFURTIZEM
BRI L~ EREIPIDOHERL TS, Thid Fig. 7 b R\ h, SERMESERHBICHE~ST
FEICES - L BRED SN TV 3. THIZAN L % 2 5B LB Mk O 15 5 R AR S RS O R 152 Wil D
leading edge 75 trailing edge ~Bi7F 3 IX>NTNEL %5Y, whWIRAKFADERETEEL T
N, BEUELKPOREESHERARYS —REFOBEE VNS VEERT LY SOBBMILE S
bOLELONSG, Fig. 6 LU Fig. 7 iIGRTHBER B) @&, UL EHOo2EEL, &) RHEICERE
FEMUT~EERELABLLDDTH B,

Fig. 813, “IRREH ¥ 2 7 A BBGEM IR b5k 5hic pitching moment KDV TDES [ ¥ 5 4
vy MSEMBTH Do MP—MH# (A) X, Fig. 6, Fig. 7 ik} 2EMMHH (A K DRDShEME
Kiissner BA¥TH 1, B (B) RE L EMER (B) & D R¥ 5 %l Kiissner BB TH 5.

Fiffi3.1(3) KBV TERShARERICHT A ROM PR 0 kA, BRTHFEFEZNFRH 4*
KRR

2L, I BfIx~rvEH-OOHBREBEME~2 Y
o BREE
0 FOMPHER

kORkDENE, 2EL, CCTREABOROEEREH K E —RAPOROBARBEHSITEEL LN
3 &BERHATNS, Fig. 9 LZDHRERTH, HAOMIEREEDL T, RRTRBERE U/bo,
=05 fHETEREED - Bbh 3 EFBRESHBRIAL, LORKIOHEERT A* B—RIEQOY -2 FE -T2
BICAE L RMICBITL T3, Bdh— G808 CR L2zl IT 28501, ofE e L CEM L 72
bOTHBH, COFERTRIBROBMHEHOHE LB BT TVEbDOLHKMENBT L, BLUEKRL
S ERNBI A X DS Wagner MBHHFET 203, BMEKADOEHICE3ALh77 v
AVEBL TV B EEZONEBREMERITEUGEDO I M B DENHEC L, SoRIP2FTTH
~7ck i, %M Kissner B & % Wagner B3 & 3R (2.1) THKbIh 3 EREEEHHHMT, £
OHAERDOBERDBEBNHEdDEABL L2 EDOHEL, AWETIY, %l Wagner BB HEICH
LiEpghs I 23 L L Lo ZBHEEHER R H. Scanlan” Hirk D REIhFHEEH, #5
h7-% 1 Wagner B33 Fig. 8 WERM TR L. ThHORRI, PH, HHY KL DMEINTVEE
B WEBEC—EES TS, Tho Fig 8 IGRTENA Y57 4 ¥ v VEABIKOW TEHEATRER, »
FhOEUICADERFNH 3 WZEMOME LIZEFTOELRIIHFRAE Ltk iR ORBICHEL WEEE
BE1.0NHEET 2 &I Dk - HEBRERLTE Y, ARELNLEMERA LI &(RESA
b Eb G Wagner BI% = %1 Kissner BIBOIES L& (M BMBEHFELRTATHD, H B
T ® pitching moment KB LT, MEOEANRARMOM IR EELBENHSELET 500 EFEI5N
b0



34 WA KA EFESRE 235 B-2 (| 55. 4)

CM
0.03 1:10 H
Section

“16 -12 -8 -4 0 (deg. )

~—0.03

Fig. 5. a-Cy diagram.
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Fig. 6. Gain characteristics of aerodynamic system function.
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Fig. 9. Reduced wind velocity — 4,* curve.
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